Identification of single-nucleotide polymorphisms by the oligonucleotide ligation reaction: a DNA biosensor for simultaneous visual detection of both alleles.
Although single nucleotide polymorphisms (SNPs) can be identified by direct hybridization with allele-specific oligonucleotide probes, enzyme-based genotyping methods offer much higher specificity and robustness. Among enzymatic methods, the oligonucleotide ligation reaction (OLR) offers the highest specificity for allele discrimination because two hybridization events are required for ligation. We report the development of a DNA biosensor that offers significant advantages over currently available methods for detection of OLR products: It allows simultaneous visual discrimination of both alleles using a single ligation reaction. Detection is complete within minutes without the need for any specialized instruments. It does not involve multiple cycles of incubation and washing. The dry-reagent format minimizes the pipetting steps. The need for qualified personnel is much lower than current methods. The principle of the assay is as follows: Following PCR amplification, a single OLR is performed using a biotinylated common probe and two allele-specific probes labeled with the haptens digoxigenin and fluorescein. Ligation products corresponding to the normal and mutant allele are double-labeled with biotin and either digoxigenin or fluorescein, respectively. The products are captured by antidigoxigenin or antifluorescein antibodies, or both, that are immobilized at the two test zones of the biosensor and react with antibiotin-functionalized gold nanoparticle reporters. The excess nanoparticles bind to biotinylated albumin that is immobilized at the control zone of the biosensor. The genotype is assigned by the characteristic red lines that appear at the two test zones. The proposed DNA biosensor constitutes a significant step toward point-of-care SNP genotyping.